Typically, a planar-optical systems is integrated on a thick transparent substrate, where all elements are located on the surfaces of the substrate as a two-dimensional structure. As an important consequence light signals are propagating along a folded optical axis. Depending on the application and fabrication needs typically the angle ϑ between the folded axis and the normal of the surface is larger than 10° and can exceed 45°. We are interested in the paraxial behavior of these kind of systems. This means, we want to investigate the case of small diffraction angles θ, while the propagation angle ϑ is comparatively large. The diffracted plane waves are assumed to be centered around the propagation direction ϑ of the light signal.
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We use a representation of optical signals specifically adapted to planar optics 1, 2 . Global shifts in space and spatial frequency which are due to the obliquity of the optical axis are removed. We apply this representation to the Huygens-Fresnel principle 3 and expand the phase of the point spread function (PSF) of free space into a Taylor series. From this expansion we obtain the parabolic approximation of the PSF of free space:
Here, the propagation direction was assumed to lay in the x-z plane. The propagation distance is denoted by z and the wavelength by λ. The Fourier transformation of Eq. (1) is the transfer function of free space for diffraction angles ν', µ' << 1/λ:
The effect of the deflection angle ϑ is the scaling of the z coordinate, differently for both lateral coordinates. The region for which the parabolic approximation is valid decreases for large deflection angles. For the maximum acceptable diffraction angle θ we find 2 :
As a rule of thumb Eq. (3) is valid for angles ϑ>θ.
With the knowledge of the PSF of free space it is now possible to derive other paraxial properties of planar-optical systems. As an example we consider an ideal parabolic lens which is designed to transform a divergent parabolic wave into a collimated plane wave. With the help of Eq. (1) we obtain the transmission function of the lens as 
where the focal length f is counted along z. The exponential factor in Eq. (4) describes an astigmatic parabolic lens.
